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ABSTRACT 
In recent years, housing development in the costal area of Taiwan in the last several years to 
accommodate population and economic growth has been advancing rather rapidly. This heightens the 
need of developing sustainable windbreak barriers for these coastal areas. A practical and effective 
costal windbreak can be built by growing suitable brushes and trees in the selected areas. Without 
intervention, the rate of natural windbreak-seedling is extremely low due to the accumulation or 
abrasion of flying sands in the costal areas. Therefore, countermeasures have to be put in place to 
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the costal areas through probing into the efficiency of sand fixation and germination. The results of 
this study are summarized as follows: First uniform application of Xanthan gum to the top of soil 
layers showed significant efficiency of sand fixation. Second the higher concentration of Xanthan 
gum was used, the harder the Xanthan gum application was. Third the germination rate descended 
slightly and the germination became sluggish if application concentration of Xanthan gum was 
greater than 0.2%.  This study suggested that 0.2% Xanthan gum on sand fixation was an optimal 
concentration for the long-term arid area. If the water supply is sufficient, the concentration of 
Xanthan gum could be reduced to 0.05%.  Furthermore, Bermuda seeds could also be mixed with 
Xanthan gum to enhance sand fixation. Xanthan gum greatly decreased the damage of flying sands 
on the germination of Bermuda grasses. After the germination, the roots of Bermuda grasses would 
then play a key role of sand fixation very effectively for nurturing the windbreak-seedling .  
 (Keywords: Xanthan gum, sand fixation, windbreaks)












































































































圖 1. 研究流程圖 










圖 2. 土樣採集地點 















丙酮酸。其主碳鏈係由 β-1,4 鍵結的葡萄糖 
 
圖 3. 三仙膠結構圖 
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級，食用級有 Keltrol SF、 Keltrol TF、 
Keltrol GM 等，工業用級有 Keltrol® CG、



















































圖 4. 風洞簡圖 
Figure 4. Wind tunnel for the experiment. 
 
風洞規格為：擴散段長 1200mm,出口寬
500mm,高 700mm。風洞斷面高 500mm,寬 300mm











時間過後取出土樣秤重(Li, X.Y. et al., 
2001) 。 
 (三) 發芽效益 











































觸培養皿邊緣，種子使用數量為 100 顆。 
2.其土樣之三仙膠濃度為 0.0％（A 處
理）、0.05％（B 處理）、0.1％（C 處理）、
0.2％（D 處理）、0.3%(E 處理)。 
3.將培養皿移至發芽生長箱中，控制每日


















1.土壤 pH 值測定： 
其試驗目的為比較經三仙膠處理及
未經處理之 pH 值變化。依據美國農藝學
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圖 5. 不同處理下之噴灑入滲深度 
Figure 5. Infiltration depth under different 
treatments. 



















圖 6. 不同處理下之噴灑直徑 































圖 7. 不同處理下風蝕損失量 














表 1. 不同處理下供試植物之發芽勢 
Table 1. Germination potential of tested plants 





0%(對照組) 6.9332 第 15 天 
0.05% 7.0041 第 15 天 
0.1% 7.0812 第 18 天 
0.2% 6.6789 第 19 天 







圖 8，對照組（0％）種子發芽從第 3 日開始，
發芽高峰期在 5〜10 日，在 15 日後種子即無
發芽情形，於 0.05%、0.1％及 0.2％處理時，
均在第 3 日開始萌芽，0.05%的發芽高峰在 6
〜9日，於 15日後種子即沒有發芽情形；0.1%





















（一）土壤 pH 值 
經由 pH 測定測出四種不同處理後之砂
pH 值其結果如表 3，由對照組得知，試驗用
砂之 pH 值為 7.576，屬於弱鹼性土壤，而噴
附三仙膠溶液後之海砂，隨著濃度越高，pH
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高之 0.3%濃度處理 pH 值為 6.943，經統計分
































圖 8. 百慕達草不同處理下之累積發芽率 
Figure 8. Germination curve of Bermuda grass 
under different treatments. 
 
表 2. 供試植物之相對發芽率 










表 3. 不同處理之土壤酸鹼度 
Table 3. Soil pH under different treatments. 









表 4. 團粒穩定濕篩結果 
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